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ABSTRACT I 

PURPOSE: To construct such an actuator as is driven at low 
voltage and is 

actuated in two dimensions without using the resonance of an 
oscillator. 

CONSTITUTION: Between an elastic body 7 which has a projection 6 

and is formed ^ o * 

of stainless steel or other material and a lower stand 8, four 

laminated ^ , , 

piezoelectric elements 9a-9d such as PZT's are secured by bonding 

or other ^ . ■■ , 4. 

methods. A controlling device divides an output of an oscillator 

into four . . , u 

wave forms of different phase by means of a variable phase 

shifter. Then, four ^4. • ^ 

outputs of different amplitude and different phase are obtained 

through an , . j «.v 

amplifier of variable gain. The four outputs are applied to the 

four laminated 

piezoelectric elements 9a-9d respectively. 
COPYRIGHT: (C) 1993, JPO& Japio 



(19)B*ffl1S»/f (J P) 02) & ^ !^ Slp ^ ^ (A) 



i^ll¥5- 184172 



(BOlnta" 
H0 2N 2/00 
H 0 I L 41/09 



C 8525-6H 



F I 



// no IB 7/34 


Z 9106-2F 
8274-4M 


HO IL 41/ 08 S 




1SIB¥3-358404 


(TDil^BIA. 000000376 








sFrit 3 ¥(199012^27 B 


JKS4B»SEtt » S 2 TB43* 2# 










«««»SEtt^«2TB43#2^ 


















Sg«l5iftSK«^S2T§43*2^ ^'J 


















««aJiftSE«tS2TB43S2^ :<-'J 












(74)t^ffiA #m± Sift a 



(54) l«Wro««Fl a«f«dBfi^ 
(57) IBt^)! 

i. 



9b 




— 9d 



6 
8 



(2) ^53^5 -184172 



1 



10 



20 



[000 1] 
(00021 

100031 Witf, 01 ItZyfTt-c^i. 
8 7 5^ii«KBaiSSii«:iBttt«a*^t', 1 1 AtiiM 

11 BjiTffl0«r*-r. ctofiij^a. mSi 

fcff««^2a. 2bT'X:fr|6i(c;t5i()^:fetl!SrSttjIt!) 

aJ«:E«ST3a. 3bTY*i6]i;)Eft$-«i:T. y:^ 
l6lK«njaiiJ:$^i-t:i->i. $^>tw, c<ox. v. z:^ 

aa«:II6ie-fiwi:*«-C$4. 01 2tct>v%-C, 12A 
liZ*|«1, 12BI±X. Y*|S]COfiilli£:^. 
[00041 ::<Ofia^lC01 3 (13A<i««0, 1 
3BUEB0) fcSrTidfc. «4^0r-r;l'4 

lffl<r)«IIMFT2<)5cB<^'iniS^:T^-fjLX-^$r 
[0005] 

fiyfeWTd. fi«»^®iat^*-cv»iEie«^2a, 

2b. 3a. 3bfc-/B<0Et8«^S:ttfflL-CV\6A: 
BiBi<0jB<gSr:fc&<-r4<Ot={±S^ (»1 0 0 
V) i^^tU SBi60R«:iSffta*iSlc-f£*». iA: 

lBft?^t««<OTr— ^rt'4 i:<ora<offS:^3i::J: O^^fi^a 
[00061 *f6«fl«i. *»*»tfi!*<OXjSiUtt*T^:& 



(00071 . 

(Ria«-iK^-r6fcJ6<o*ai ±iea«?:a«t£fc» 

JiSr«^Ln:3fflULi:<0W)BE««^k, znHMSS. 
(00091 

<o«)IE««^«:fi»W^Kceiat. S-atHWI-it 
tf> ««E«JB^<o#ia:^ri6it:*iS^Taa«:ffS<o:fri6] 
izmif>lxl. z<n^mi>zmmz&{-thfxfz^^<ni/t 

m[^ftmaL^<n^imhixi>. cicosfitk. nms. 

(00101 

[ms.m]miz^mi<r>mTm^i:. 02(c 
■etoiMwgai&iS-r. mm. sseasesrtox-ry 

wxIBlpoWit* 7 k 8 k coiatc P Z T^F<04 *o 

fSSElE*^ 9 a-9 d5-ttft*P<?)*»t"ll«LT*> 

&. -*r. iMW^Sti. 02lc^-tJ:olc. ^SSl 0 
oaj^S:. ^SC^fflOflffiKl 1 b~l 1 dt'ilfflOS 

=ar54jft}euwt, $ Ajtc^y-f yo»i<isii 2 a~ 

30 [00 1 1 1 i<04aj*JA~DJ14O<DaJiE«*^9 

a~9dt-?-*t-mR]liirti, c:<r)^^<oi!)f^?:03 
~07*fflV^-CKWi. «JiE««^9a. 9btc5g 
mAimhillX^lZ. iti. ««E«3RT9c. 9 

dtsaii 5mt>i\.hXdiz'^imrt-i>. e«« 

?^16UWJBE«3R^9ak9b*<, E««^17t« 
«E««?^9 c k9 d*«'th.-fh.iaS-ti t>Ok-*-i 

k , 03<o«$ia ( 1 ) - { 6 ) o-eix-etiwi&^cosaHi 
^pco^OBli. 04(0 ( 1 ) ~ (6 ) iztti. zm. 5? 

iesi56<oitigai!^fii#t;:«a-«-£k. hsco ( i ) - 

40 ( 6 ) l=75-r J: ^ tc. fRn«U»Sr«J< . c: x\ E«^ 
^ 1 6H«)BE««^ 9 b fc 9 c Jr. Elg^^l 7t=« 
JiE««^9dk9a«:>tJ5$^6k. ffiFl«l»*'9 0 

( 0 0 1 2 1 ifc. «HE««^ 9 aU35fi[ 1 8 , «)B 
E««^ 9 c C5£tt 1 9 , tt«E18«^ 9 b k 9 dCS 
tt2 0*<«A>*liJ:ot:aE€:epmrtixtf, a7k08 

t^i^fc. «aiif-oi!gft}g<ottft:fri6it«ntw**< 

«*>iti. ««E««^9a-9dkS5fil[18~2 0^ 

50 wjefcSititf, fiaai^<o0ftj^<o*rft*(&iKit4aa 



(3) 



^63^5-184172 



[00 141 Jirfc, 01 3Uq^-rJ:^t. lifiiTt, 
X . Y<0 2 <^C7c:^l6l(cffl«W(cisri8i: ^: i J: •? tr-r 
/P4«:«}$L, *^(?l05eiBSI!6tr-7'yl'4Sr^lS 

itini. igsii^fc7^-y/i'4*«2»:7c(¥ffi) 

[00 151 

/iW<OjB»?-5:09ic, Cco»I««fi«:01 OtJitt. 

1 0 0 1 6 1 *iiife(PKcfc«t&f^ffl • nhm, «ne^ 

Ml kPias^tO-C. i¥«i^i»'>flll««6tS*<. 

«T9 a-9cO35{a<0lg(Sfcfil[««:aa{=«<lt»«-i<k 

9 a- 9 d (cWJaiixtf . 2 <)i5c<^S<0^ri6ltc«fH«i 
htib . mPEm 1 T-^ L3t t <^ k Rait . <offi 

(00 171 



(011 *«Bfl<OllitMl<O)aifaSilft^«:n^-*-«»l0 

[031 mim=iri:mmhmmx'f>h. 

(041 P9ISi)^<Ol6filgfl:«®5:S^tiEffi0TJ)l.. 
[051 PIJg«^<0tsnili»«:5^r/7 7T'*.2.. 

[061 ^m=f-imtbmm'hh. 

(07 1 HIS»?-«7)J5!63gfl:«SS5r^-r]Effi0r?)&. 

10 (081 nm^<ntspimi:yj<t^^yycfyh. 

(091 *5W3c05litW2<0i@§j^^^?:^T^mia 

[0101 |51jRil!i^<?)iM«SlES:7rNt0880T'J>£. 
[0111 lil!3|W)iSlfttfi»T«:5rr«S0*iJ:l^¥® 
0-Cf)i. 

[0121 mm'j^nmmiiiiitmmx'hi. 
[0131 H^s«!)^^:fflv^y^:r^'f•JLX-^<^^^t$ 

[ff^OSlBBl 

20 1. 9a. 9b. 9c. 9d «)Bff1g#^ 
2a. 2b. 3a, 3b ffilt^f^ 

5. 6 s^es! 
7 

8 

10 

lib. 11c. lid 
12a, 1 2b, 12c. 1 2d 

13 mmtm 

16. 17 Et£«^ 



[011 



[021 



(031 
M e 



(051 



PI 




<4) 



1tB!ff5-l 84 172 




